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The flavor anomalies reported in RK , RK∗ , P
′
5 and B(Bs → φµ+ µ−) indicate lepton flavor
universality violation in b → s l+ l− quark level transition decays. The deviation from the SM
prediction reported in the underlying flavor observables currently stand at the level of 2.5σ, 2.4σ,
3.3σ and 3.7σ, respectively. In this context, we perform an angular analysis of the four-body
differential decay of Bs → f ′2 (1525) (→ K+K−)µ+ µ− in a model independent effective field
theory framework. The decay mode Bs → f ′2(1525) l+ l− undergoes similar b → s neutral current
quark level transition and, in principle, can provide complementary information regarding lepton
flavor universality violation in b → s l+ l− quark level transition decays. We give predictions of
various physical observables such as the branching ratio, the longitudinal polarization fraction, the
forward-backward asymmetry, the angular observables P1, P2, P
′
4, P
′
5 and also the lepton flavor
sensitive observables such as the ratio of branching ratio Rf ′2 , QFL , QAFB , Q1, Q2, Q
′
4, Q
′
5 for
Bs → f ′2 (1525) (→ K+K−)µ+ µ− decays in the standard model and in the presence of several 1D
and 2D new physics scenarios.
I. INTRODUCTION
Exploring and identifying the Lorentz structure of possible new physics (NP) that lies beyond the standard model
(SM) is of great importance particularly in semileptonic B meson decays mediated via b→ s l+ l− neutral current and
b → c l ν charged current interactions. It is well known that the flavor sector could be an ideal platform to explore
NP since it can provide possible indirect evidence of NP in the form of new interactions that can, in principle, be
very sensitive to the existing experiments. It is also well known that, apart from the flavor sector, existence of NP is
also evident from several other phenomena such as the matter antimatter asymmetry of the universe, neutrino mass,
dark matter, dark energy and so on. In the recent years, several measurements have shown hints of lepton flavor
universality violation (LFUV) in the semileptonic decays of B mesons involving b → s l+ l− (l ∈ e, µ) neutral current
and b → c l ν (l ∈ e/µ, τ) charged current quark level transitions. Significant deviation from the SM expectation
has been reported in various flavor observables such as RK , RK∗ , P
′
5 in B → K(∗) l+ l− decays; B(Bs → φµ+ µ−);
RD, RD∗ , P
τ
D∗ , F
D∗
L in B → D(∗) l ν decays and RJ/Ψ in Bc → J/Ψ l ν decays. Here we will focus mainly on the
anomalies present in B meson decays mediated via b → s l+ l− quark level transitions. The ratio of branching ratio
RK and RK∗ in B → (K ,K∗) l+ l− decays are defined as
RK(∗) =
B(B → K(∗) µ+ µ−)
B(B → K(∗) e+ e−) . (1)
After the Rencontres de Moriond, 2019, the current status of several observables pertaining to b→ s l+ l− quark level
transition decays is as follows: the measurement of RK from the combined data of both Run 1 and Run 2 of LHCb
reports RK = 0.846
+0.060
−0.054 (stat)
+0.016
−0.014 (syst) [1] in the central q
2 region (1 ≤ q2 ≤ 6 GeV2) where, q2 is the invariant
mass-squared of the dilepton. The deviation from the SM value of RK ∼ 1 [2, 3] is found to be at the level of ∼ 2.5σ.
Similarly, the RK∗ was measured in two different q
2 bins from two different experiments where, the LHCb reports
RK∗ = 0.660
+0.110
−0.070 (stat) ±0.024 (syst) [4] and Belle reports RK∗ = 0.52+0.36−0.26 (stat) ±0.05 (syst) [5] in the low q2
bin (0.045 ≤ q2 ≤ 1.1 GeV2) and similarly in the central q2 bin (1.1 ≤ q2 ≤ 6 GeV2), LHCb reports RK∗ = 0.685+0.113−0.069
(stat) ±0.047 (syst) [4] and Belle reports RK∗ = 0.96+0.45−0.29 (stat) ±0.11 (syst) [5]. These measurements differ from
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2the SM prediction of RK∗ ∼ 1 [2, 3] at the level of ∼ 2.4σ. In addition to RK and RK∗ , the deviation from the
SM expectation is also found in the measurements of the angular distributions of B → K∗ µ+ µ−, particularly in
P ′5 [6, 7]. The ATLAS [8] and LHCb [9, 10] collaborations measured P
′
5 in the bin q
2 ∈ [4, 6] GeV2 and they differ by
∼ 3.3σ [11] from the SM expectation [7]. Similarly, the CMS [12] measurement in q2 ∈ [4.3, 6] GeV2 and the Belle [13]
measurement in q2 ∈ [4.3, 8] GeV2 differ by 1σ and 2.1σ, respectively from the SM expectations [6, 14]. In addition,
the measured value of the branching ratio B(Bs → φµ+ µ−) [15, 16] is found to deviate at the level of ∼ 3.7σ from
the SM expectations [11, 17]. In Table I we report the current status of RK , RK∗ and P
′
5. At present, the dedicated
ongoing B factory programs at Belle II and LHCb emerge as promising platforms that can either confirm or refute
the existence of NP in b→ s l+ l− transition decays.
q2 bins Theoretical predictions Experimental measurements Deviation
RK [1.0, 6.0] 1± 0.01 [2, 3] 0.846+0.060−0.054 (stat) +0.016−0.014 (syst) [1] ∼ 2.5σ
RK∗
[0.045, 1.1]
1± 0.01 [2, 3] 0.660+0.110−0.070 (stat) ±0.024 (syst) [4]
∼ 2.4σ1± 0.01 [2, 3] 0.52
+0.36
−0.26 (stat) ±0.05 (syst) [5]
[1.1, 6.0]
1± 0.01 [2, 3] 0.685+0.113−0.069 (stat) ±0.047 (syst) [4]
1± 0.01 [2, 3] 0.96+0.45−0.29 (stat) ±0.11 (syst) [5]
P ′5
[4.0, 6.0] −0.757± 0.074 [7] −0.21± 0.15 [8–10] ∼ 3.3σ
[4.3, 6.0] −0.774+0.0.061+0.087−0.059−0.093 [6] −0.96+0.22−0.21 (stat) ±0.16 (syst) [12] ∼ 1.0σ
[4.0, 8.0] −0.881± 0.082 [14] −0.267+0.275−0.269 (stat) ±0.049 (syst) [13] ∼ 2.1σ
TABLE I: Current status of RK and RK∗ and P
′
5 in B → K(∗) l+ l− decays
Our main aim is to study the impact of NP on Bs → f ′2 (1525)µ+ µ− decay observables in a model independent ef-
fective theory formalism. The Bs → f ′2 (1525)µ+ µ− decay mode has received less attention both from the theoretical
and the experimental side and it has not been discussed earlier in detail. Although, in Ref. [18], the authors discussed
the SM results for both the µ mode and τ mode of Bs → f ′2 (1525) l+ l− along with the B → K∗2 (1430) l+ l− decays,
but more emphasis was given to B → K∗2 rather than Bs → f ′2 decays. Also the branching ratio of f ′2 decaying
into K+K− was not considered in their numerical analysis. In Ref. [18], the authors also discussed the impact of
NP on several observables coming from two different NP models such as the vector-like quark model and the family
non-universal Z ′ model. Similarly, there are ample number of literatures discussing the B → K∗2 (1430) l+ l− decays
[19–26] mediated vis same b→ s l+ l− quark level transition.
So far we don’t have many experimental results on electroweak penguin decays involving spin 2 particles. The
experimental techniques used for Bs → φ l+ l− can be adjusted to Bs → f ′2 (1525) l+ l− decay as well because both φ
and f ′2(1525) decay to a pair of charged kaons which are easily detected by the LHCb detector. Since the dominating
structures in K+K− spectrum are the P wave φ(1020), and there are several possible resonances around 1500 MeV/c2,
it’s a natural thing to look at this regime to study. Further, the presence of D waves in this mass region yields a
richer spectrum for exploring interesting angular observables. Moreover, we will show afterwards that the branching
ratio of this decay mode is found to be sizable using pQCD form factors, hence we expect hundreds of signal events
to be observed by analyzing the current LHCb data available.
The present paper is organized as follows: in Section II, we start with a brief overview of the effective Hamiltonian
for b → s l+ l− quark level transition decays in the presence of new vector and axial vector NP operators. A brief
discussion of Bs → f ′2 hadronic matrix elements followed by the angular distribution and the transversity amplitudes
for Bs → f ′2(1525)(→ K+K−)µ+ µ− decays are also reported. Finally we write down the decay distribution and
expressions for several lepton flavor universal (LFU) observables. In Section III, we report our results that are obtained
in the SM and in several NP scenarios. We conclude with a brief summary of our results in Section IV.
3II. THEORETICAL FRAMEWORK
A. Effective Hamiltonian
The effective Hamiltonian for b → s l+ l− quark level transition decays in the presence of new vector and axial
vector NP operators is written as [27],
Heff = −GF√
2
Vtb V
∗
ts
αe
4pi
[
Ceff9 s¯ γ
µ PL b l¯ γµ l + C
eff
10 s¯ γ
µ PL b l¯ γµ γ5 l − 2mb
q2
Ceff7 s¯ i qν σ
µν PR b l¯ γµ l +
CNP9 s¯ γ
µ PL b l¯ γµ l + C
NP
10 s¯ γ
µ PL b l¯ γµ γ5 l + C
′
9 s¯ γ
µ PR b l¯ γµ l + C
′
10 s¯ γ
µ PR b l¯ γµ γ5 l
]
, (2)
where GF is the Fermi coupling constant, αe is the fine structure constant, Vtb and Vts are the corresponding Cabibbo
Kobayashi Maskawa (CKM) matrix elements and PL,R = (1 ∓ γ5)/2. The factorizable loop terms are incorporated
within the effective Wilson coefficients (WCs) Ceff7 and C
eff
9 as [28]
Ceff7 = C7 −
C5
3
− C6
Ceff9 = C9(µ) + h(mˆc, sˆ)C0 −
1
2
h(1, sˆ)(4C3 + 4C4 + 3C5 + C6)
− 1
2
h(0, sˆ)(C3 + 3C4) +
2
9
(3C3 + C4 + 3C5 + C6) , (3)
where, sˆ = q2/m2b , mˆc = mc/mb, and C0 = 3C1 + C2 + 3C3 + C4 + 3C5 + C6. Similarly, the auxiliary functions
are defined as
h(z, sˆ) = −8
9
ln
mb
µ
− 8
9
ln z +
8
27
+
4
9
x − 2
9
(2 + x)|1− x|1/2
{
ln|
√
1−x+1√
1−x−1 | − ipi , for x ≡ 4z
2
sˆ < 1
2 arctan 1√
x−1 , for x ≡ 4z
2
sˆ > 1
(4)
h(0, sˆ) = −8
9
ln
mb
µ
− 4
9
ln sˆ +
8
27
+
4
9
ipi. (5)
The additional terms in the Ceff9 describe the short distance contributions from the four-quark operators which lie
away from the cc¯ resonance region. Similarly, the long distance contributions which include the resonant state from
b → c c¯ s which further annihilate into a lepton pair are excluded in the present analysis. Hence, we only concentrate
on the regions from q2 ∈ [0.045, 0.98] and q2 ∈ [1.1, 6.0]1 GeV2. The new WCs in the effective Hamiltonian such as
CNP9,10 and C
′
9,10 include the effects coming from the new vector and axial vector NP couplings. In SM, all these new
WCs are considered to be zero. In principle, one can have the new scalar, pseudoscalar and tensor NP WCs but they
are severely constrained by Bs → µ+ µ− and b → s γ measurements [29–31]. The values for each WC obtained in
the leading logarithmic approximation at the energy scale µ = mb,pole are reported in Table III. Similarly, the values
of each new WCs are obtained from the global fits reported in the Ref. [32].
B. Spin 2 polarization tensor and Bs → f ′2 hadronic matrix elements
A spin 2 polarization tensor µν(n), where (n ∈ ±2,±1, 0), can be constructed via spin 1 polarization vector
[18, 33, 34]. For the f ′2 meson having the four momentum (|~pf ′2 |, 0, 0, Ef ′2), where, ~pf ′2 and Ef ′2 are the momentum and
energy of f ′2 in the Bs meson rest frame, the explicit structure of polarization tensor 
µν(n) in the ordinary coordinate
frame are constructed out of a massive vector state by the use of an appropriate Clebsch-Gordan coefficients. Those
1 The q2 ∈ [0.98, 1.1] GeV2 is excluded because of φ(1020) → µ+ µ− decays.
4are
µν(±2) = µ(±) ν(±)
µν(±1) = 1√
2
[
µ(±) ν(0) + ν(±) µ(0)
]
µν(0) =
1√
6
[
µ(+) ν(−) + ν(+) µ(−)
]
+
√
2
3
µ(0) ν(0) , (6)
where
µ(0) =
1
mf ′2
(|~pf ′2 |, 0, 0, Ef ′2), µ(±) =
1√
2
(0,∓1,−i, 0) . (7)
In the Bs → f ′2(1525) l+ l− decay, the n = ±2 helicity states of the f ′2 are not aware of the two leptons that are
obtained in the final state. Hence, it would be convenient to introduce a new polarization vector Tµ(h) as
Tµ(h) =
1
mb
µν(h)P
ν
Bs (8)
where PBs is the four momentum of Bs meson. The polarization vector Tµ(h) satisfies the following equations [18].
Tµ(±2) = 0, (9)
Tµ(±1) =
1
mBs
1√
2
(0)·PBsµ(±) =
√
λ√
8mBsmf ′2
µ(±),
Tµ(0) =
1
mBs
√
2
3
(0)·PBsµ(0) =
√
λ√
6mBsmf ′2
µ(0)
In general, the Bs → f ′2 hadronic matrix elements can be parameterized in terms of several form factors as follows
[18, 21, 22, 34, 35]:
〈 f ′2(Pf ′2 , )|s¯γµb|B¯s(PBs) 〉 = −
2V (q2)
mBs +mf ′2
µνρσ ∗Tν PBsρPf ′2σ
〈 f ′2(Pf ′2 , )|s¯γµγ5b|B¯s(PBs) 〉 = 2imf ′2A0(q2)
∗T . q
q2
qµ + i(mBs +mf ′2)A1(q
2)
[
∗Tµ −
∗T . q
q2
qµ
]
− iA2(q2) 
∗
T . q
mBs +mf ′2
[
Pµ −
m2Bs +m
2
f ′2
q2
qµ
]
〈 f ′2(Pf ′2 , )|s¯σµνqνb|B¯s(PBs) 〉 = −2 i T1(q2) µνρσ ∗Tν PBsρPf ′2σ
〈 f ′2(Pf ′2 , )|s¯σµνγ5qνb|B¯s(PBs) 〉 = T2(q2)
[
(m2Bs +m
2
f ′2
) Tµ 
∗
T . q P
µ
]
+ T3(q
2) ∗T . q
[
qµ − q
2
m2Bs +m
2
f ′2
Pµ
]
,(10)
where PBs and Pf ′2 are the four momenta of Bs meson and f
′
2, respectively and q = PBs−Pf ′2 . In general, the Bs → f ′2
transition form factors are non-perturbative in nature and they can be calculated using several non-perturbative
approaches. We follow Ref. [34] and write the Bs → f ′2 transition form factors as
F (q2) =
F (0)
(1 − q2/m2Bs)
[
1 − a(q2/m2Bs) + b(q2/m2Bs)
] , (11)
where F denotes A0, A1, V , T1, T2 and T3, respectively. Similarly, A2 is related to A0 and A1 by
A2(q
2) =
mBs +mf ′2
m2Bs − q2
[
(mBs +mf ′2)A1(q
2) − 2mf ′2 A0(q2)
]
(12)
The numerical entries of the Bs → f ′2 form factors at the maximum recoil point and the two fitted parameters a and
b are reported in Table IV. We refer to Ref. [34] for all the omitted details.
5C. Angular distribution and the transversity amplitudes for Bs → f ′2(1525)(→ K+K−)µ+ µ−
The decay amplitude for Bs → f ′2(1525) l+ l− can be obtained from the effective Hamiltonian of Eq 2. Using the
helicity techniques of Ref [18], the differential decay width of the four-body decay of Bs → f ′2(1525)(→ K+K−)µ+ µ−
can be written in terms of several angular coefficients as
d4Γ
dq2d cos θKd cos θldφ
=
3
8
[
Ic1 C
2 + 2 Is1 S
2 + (Ic2 C
2 + 2 Is2 S
2) cos 2θl + 2 I3 S
2 sin2 θl cos 2φ +
2
√
2 I4 C S sin 2θl cosφ + 2
√
2 I5 C S sin θl cosφ + 2 I6 S
2 cos θl +
2
√
2 I7 C S sin θl sinφ + 2
√
2 I8 C S sin 2θl sinφ + 2 I9 S
2 sin2 θl sin 2φ
]
, (13)
where, C = C(f ′2) ≡
√
5
16pi (3 cos
2 θK − 1) and S = S(f ′2) ≡
√
15
32pi sin(2θK). The direction of f
′
2 is chosen along the
z direction in the Bs meson rest frame. The polar angle θK (θl) is defined as the angle between the direction of
K− (µ−) and the z axis in the rest frame of the lepton pair. Similarly, φ is the angle between the decay planes of f ′2
and the lepton pair. Moreover, the angular coefficients Ii(q
2) are defined as
Ic1 =
(
|AL0|2 + |AR0|2
)
+ 8
m2l
q2
Re
[
AL0A
∗
R0
]
+ 4
m2l
q2
|At|2,
Ic2 = −β2l
(
|AL0|2 + |AR0|2
)
,
Is1 =
3
4
[
|AL⊥|2 + |AL‖|2 + |AR⊥|2 + |AR‖|2
](
1− 4m
2
l
3q2
)
+
4m2l
q2
Re
[
AL⊥A∗R⊥ +AL‖A
∗
R‖
]
,
Is2 =
1
4
β2l
[
|AL⊥|2 + |AL‖|2 + |AR⊥|2 + |AR‖|2
]
,
I3 =
1
2
β2l
[
|AL⊥|2 − |AL‖|2 + |AR⊥|2 − |AR‖|2
]
,
I4 =
1√
2
β2l
[
Re
(
AL0A
∗
L‖
)
+Re
(
AR0A
∗
R‖
)]
,
I5 =
√
2βl
[
Re
(
AL0A
∗
L⊥
)
−Re
(
AR0A
∗
R⊥
)]
,
I6 = 2βl
[
Re
(
AL‖A∗L⊥
)
−Re
(
AR‖A∗R⊥
)]
,
I7 =
√
2βl
[
Im
(
AL0A
∗
L‖
)
− Im
(
AR0A
∗
R‖
)]
,
I8 =
1√
2
β2l
[
Im
(
AL0A
∗
L⊥
)
+ Im
(
AR0A
∗
R⊥
)]
,
I9 = β
2
l
[
Im
(
AL‖A∗L⊥
)
+ Im
(
AR‖A∗R⊥
)]
, (14)
where, βl =
√
1− 4m2l /q2 is the mass correction factor. For convenience, we introduce here the transversity am-
plitudes AL0, AR0, AL⊥, AR⊥, AL‖ and AR‖. However, they are nothing but linear combinations of the helicity
amplitudes as mentioned in the Ref. [18]. The subscripts L and R represent the chiralities of the lepton current where
the right chiral amplitudes differ by left chiral amplitudes as ARi = ALi|C10→−C10 . In our analysis, we assume all the
angular coefficients to be real and CP conserving. The explicit expressions for the transversity amplitudes for the
6Bs → f ′2(1525)(→ K+K−)µ+ µ− decay are written as follows:
AL0 = Nf ′2
√
λ√
6mBsmf ′2
1
2mf ′2
√
q2
{
(Ceff9 − C10)
[
(m2Bs −m2f ′2 − q
2)(mBs +mf ′2)A1 −
λ
mBs +mf ′2
A2
]
+
2mb C
eff
7
[
(m2Bs + 3m
2
f ′2
− q2)T2 − λ
m2Bs −m2f ′2
T3
]}
AL⊥ = −Nf ′2
√
2
√
λ√
8mBsmf ′2
[
(Ceff9 − C10)
√
λ
mBs +mf ′2
V +
√
λ 2mb C
eff
7
q2
T1
]
AL‖ = Nf ′2
√
2
√
λ√
8mBsmf ′2
[
(Ceff9 − C10)(mBs +mf ′2)A1 +
2mb C
eff
7 (m
2
Bs
−m2f ′2)
q2
T2
]
ALt = Nf ′2
√
λ√
6mBsmf ′2
(Ceff9 − C10)
√
λ√
q2
A0 (15)
where, λ = m4Bs +m
4
f ′2
+ q4 − 2 (m2Bsm2f ′2 +m
2
f ′2
q2 + q2m2Bs) and Nf ′2 is the normalization constant defined as
Nf ′2 =
[
G2Fα
2
em
3 · 210pi5m3Bs
|VtbV ∗ts|2q2
√
λ
(
1− 4m
2
l
q2
)1/2
B(f ′2 → K+K−)
]1/2
. (16)
D. Decay distribution and other LFU observables
By integrating Eq. 13 with respect to θK , θl and φ, we obtain the differential decay rate. That is
dΓ
d q2
=
1
4
[
3Ic1 + 6I
s
1 − Ic2 − 2Is2
]
(17)
We define several other q2 dependent observables such as the differential branching ratio, the longitudinal polarization
fraction and the forward-backward asymmetry for the Bs → f ′2(1525)(→ K+K−)µ+ µ− decays. Those are
DBR(q2) =
dΓ/dq2
ΓTotal
, FL(q
2) =
3Ic1 − Ic2
3Ic1 + 6I
s
1 − Ic2 − 2Is2
, AFB(q
2) =
3I6
3Ic1 + 6I
s
1 − Ic2 − 2Is2
(18)
In principle, the angular analysis of Bs → f ′2(1525)(→ K+K−)µ+ µ− decay provides several additional observables
in the form of ratios of various angular coefficients. These observables are found to be very sensitive to NP. Here, we
define some angular observables such as 〈P1〉, 〈P2〉, 〈P ′4〉 and 〈P ′5〉 as defined in Refs. [6, 7]. The explicit expressions
are as follows:
〈P1〉 = 1
2
∫
bin
dq2I3∫
bin
dq2Is2
, 〈P2〉 = 1
8
∫
bin
dq2I6∫
bin
dq2Is2
, 〈P ′4〉 =
∫
bin
dq2I4√
− ∫
bin
dq2Ic2
∫
bin
dq2Is2
, 〈P ′5〉 =
∫
bin
dq2I5
2
√
− ∫
bin
dq2Ic2
∫
bin
dq2Is2
(19)
One can construct several other observables that can be defined in the form of ratios or in the form of differences
between the observables involving two different families of lepton pairs. These observables such as the ratio of
branching ratio Rf ′2 and 〈QFL〉, 〈QAFB 〉, 〈Q
(′)
i 〉 (i ∈ 1, 2, 4, 5) are quite sensitive to NP. In the SM, we expect the value
of Rf ′2 to be very close to 1. Similarly, since the observables Q
(′) [36] are defined to be the differences between the e
and µ modes, one would expect these quantities to be almost zero in the SM. Hence any deviation from zero would
be a clear signal of NP in b→ s l+ l− quark level transition decays. Measurement of these observables in future may
provide crucial information regarding LFUV observed in various B meson decays. The explicit expressions for these
observables are as follows:
Rf ′2(q
2) =
B(Bs → f ′2 µ+ µ−)
B(Bs → f ′2 e+ e−)
(20)
and
〈QFL〉 = 〈FLµ〉 − 〈FLe〉, 〈QAFB 〉 = 〈AFBµ〉 − 〈AFBe〉, 〈Q(′)i 〉 = 〈P (′)µi 〉 − 〈P (′)ei 〉. (21)
7III. RESULTS AND DISCUSSIONS
A. Input Parameters
We report here all the relevant input parameters that are used in our numerical analysis. Masses of the mesons,
leptons and quarks are in GeV, the Fermi coupling constant is in GeV−2 and the life time of Bs meson is in seconds.
We consider the masses of b quark and c quark evaluated at the MS scheme. The uncertainties associated with the
CKM matrix element and B(f ′2 → K+K−) are reported within parentheses. We do not report the uncertainties
associated with other input parameters as they are not important for our analysis. In Table III, we report the values
of Wilson coefficients Ci(mb) that are evaluated in the leading logarithmic approximation. The form factor input
parameters evaluated in the pQCD approach are reported in Table IV where, F (0) denote the form factors at q2 = 0
i.e., at the maximum recoil point and a and b are the two fitted parameters. There are two kinds of errors associated
with F (0), a and b. The first error is coming from the decay constant of the Bs meson and the shape parameter ωb
and the second error is coming from the ΛQCD, the scales ts and the threshold resummation parameter c. We refer
to Ref. [34] for all the omitted details.
Parameter Value Parameter Value Parameter Value Parameter Value Parameter Value
mBs 5.36689 mf ′2 1.525 m
MS
b 4.20 m
MS
c 1.28 m
pole
b 4.80
τBs 1.509× 10−12 GF 1.1663787× 10−5 αe 1/133.28 |VtbV ∗ts| 0.04088(55) B(f ′2 → K+K−) 0.4435(11)
TABLE II: Theory input parameters [37]
C1 C2 C3 C4 C5 C6 C
eff
7 C9 C10
-0.248 1.107 0.011 -0.026 0.007 -0.031 -0.313 4.344 -4.669
TABLE III: Wilson coefficients Ci(mb) in the leading logarithmic approximation [38]
V A0 A1 T1 T2 T3
F (0) 0.20+0.04+0.05−0.03−0.03 0.16
0.03+0.03
−0.02−0.02 0.12
+0.02+0.03
−0.02−0.02 0.16
+0.03+0.04
−0.03−0.02 0.16
+0.03+0.04
−0.03−0.02 0.13
+0.03+0.03
−0.02−0.02
a 1.75+0.02+0.05−0.00−0.03 1.69
+0.00+0.04
−0.01−0.03 0.80
+0.02+0.07
−0.00−0.03 1.75
+0.01+0.05
−0.00−0.05 0.82
+0.00+0.04
−0.04−0.06 1.64
+0.02+0.06
−0.00−0.06
b 0.69+0.05+0.08−0.01−0.01 0.64
+0.00+0.01
−0.04−0.02 −0.11+0.05+0.06−0.00−0.00 0.71+0.03+0.06−0.01−0.08 −0.08+0.00+0.03−0.09−0.08 0.57+0.04+0.05−0.01−0.09
TABLE IV: Form factor input parameters [34]
B. Standard Model predictions
We now proceed to discuss our results in the SM. We report in Table V and VI, the central values and the
corresponding 1σ uncertainties for each of the observables such as the differential branching ratio, the normalized
longitudinal polarization fraction 〈FL〉, the normalized forward-backward asymmetry 〈AFB〉, 〈P1〉, 〈P2〉, 〈P ′4〉, 〈P ′5〉
and also LFUV sensitive observables such as the ratio of branching ratio Rf ′2 , 〈QFL〉, 〈QAFB 〉, 〈Q
(′)
i 〉 in different q2
bins for both e and the µ mode. Here, we restrict our analysis to the low dilepton invariant mass region ranging
from q2 ∈ [0.045, 6.0] GeV2 that excludes the charmonium contributions. We have considered several q2 bins with
similar bin sizes such as [0.10, 0.98], [1.1, 2.5], [2.5, 4.0] and [4.0, 6.0] as reported by LHCb in the measurements of
Bs → φµ+ µ− decays [15, 16]. In addition, we include [1.1, 6.0] and [0.045, 6.0] bins as well. The central values
for each observables are obtained by considering the central values of each input parameters. The corresponding
1σ uncertainties are obtained by using the uncertainties associated with input parameters such as the form factors,
the CKM matrix elements |VtbV ∗ts| and the branching ratio of B(f ′2 → K+K−). We notice here that the branching
ratio for Bs → f ′2(1525)(→ K+K−) {µ+/e+} {µ−/e−} is of the order of O(10−7) which is feasible with the currently
available LHCb data. As expected, in the SM, both the e and µ modes show similar behavior for all the observables.
8Obviously, this is a clear confirmation of the LFU in the SM. To account for the LFU, we expect 〈QFL〉, 〈QAFB 〉,
〈Q(′)i 〉s (i ∈ 1, 2, 4, 5) to be almost zero, although a slight non-zero contribution may occur due to the difference in
the masses of e and µ. In addition, we expect the ratio of branching ratio Rf ′2 to be almost equal to unity. These are
observed to be true from the entries reported in Table VII.
q2 bins (GeV2)
BR×10−7 〈FL〉 〈AFB〉
e mode µ mode e mode µ mode e mode µ mode
[0.10, 0.98] 0.116± 0.021 0.114± 0.021 0.502± 0.108 0.503± 0.108 0.096± 0.017 0.086± 0.016
[1.1, 2.5] 0.105± 0.025 0.105± 0.025 0.854± 0.043 0.855± 0.047 0.082± 0.034 0.082± 0.036
[2.5, 4.0] 0.111± 0.026 0.110± 0.026 0.841± 0.045 0.843± 0.045 −0.014± 0.040 −0.014± 0.039
[4.0, 6.0] 0.154± 0.035 0.153± 0.035 0.760± 0.062 0.762± 0.062 −0.116± 0.050 −0.116± 0.049
[1.1, 6.0] 0.370± 0.085 0.368± 0.085 0.810± 0.050 0.812± 0.050 −0.029± 0.040 −0.030± 0.040
[0.045, 6.0] 0.524± 0.103 0.512± 0.103 0.700± 0.071 0.712± 0.069 0.004± 0.030 −0.000± 0.030
TABLE V: The central values and the corresponding 1σ uncertainties for each of the observables such as the branching ratio,
the normalized longitudinal polarization fraction 〈FL〉, the normalized forward-backward asymmetry 〈AFB〉 for both e mode
and µ mode of Bs → f ′2(1525)(→ K+K−) l+ l− decays.
q2 bins (GeV2)
〈P1〉 〈P2〉 〈P ′4〉 〈P ′5〉
e mode µ mode e mode µ mode e mode µ mode e mode µ mode
[0.10, 0.98] −0.008± 0.265 −0.008± 0.267 0.132± 0.024 0.158± 0.029 −0.468± 0.086 −0.457± 0.089 0.554± 0.103 0.593± 0.114
[1.1, 2.5] −0.043± 0.197 −0.043± 0.197 0.373± 0.080 0.378± 0.081 0.248± 0.234 0.251± 0.234 −0.076± 0.263 −0.079± 0.267
[2.5, 4.0] −0.112± 0.240 −0.112± 0.240 −0.046± 0.157 −0.046± 0.158 0.810± 0.197 0.811± 0.197 −0.616± 0.235 −0.620± 0.236
[4.0, 6.0] −0.159± 0.282 −0.159± 0.282 −0.314± 0.081 −0.315± 0.082 0.995± 0.156 0.995± 0.156 −0.794± 0.186 −0.797± 0.187
[1.1, 6.0] −0.120± 0.221 −0.121± 0.222 −0.095± 0.128 −0.098± 0.128 0.735± 0.188 0.739± 0.188 −0.546± 0.219 −0.552± 0.220
[0.045, 6.0] −0.060± 0.179 −0.074± 0.175 0.004± 0.067 −0.003± 0.085 0.307± 0.171 0.405± 0.183 −0.167± 0.185 −0.238± 0.204
TABLE VI: The central values and the corresponding 1σ uncertainties of various angular observables such as 〈P1〉, 〈P2〉, 〈P ′4〉,
〈P ′5〉 for both e mode and µ mode of Bs → f ′2(1525)(→ K+K−) l+ l− decays.
q2 bins (GeV2) 〈R〉 〈Q1〉 〈Q2〉 〈Q′4〉 〈Q′5〉 〈QAFB 〉 〈QFL〉
[0.10, 0.98] 0.979± 0.005 0.000± 0.003 0.026± 0.005 0.011± 0.005 0.039± 0.011 −0.010± 0.002 0.001± 0.001
[1.1, 2.5] 0.994± 0.005 −0.000± 0.001 0.005± 0.002 0.002± 0.001 −0.002± 0.004 −0.002± 0.001 0.002± 0.001
[2.5, 4.0] 0.995± 0.005 −0.000± 0.000 −0.001± 0.001 0.000± 0.000 −0.004± 0.002 0.000± 0.001 0.002± 0.001
[4.0, 6.0] 0.996± 0.003 −0.000± 0.000 −0.001± 0.001 0.000± 0.000 −0.004± 0.001 0.001± 0.000 0.002± 0.000
[1.1, 6.0] 0.995± 0.002 −0.001± 0.002 −0.003± 0.001 0.004± 0.001 −0.007± 0.002 −0.000± 0.001 0.002± 0.001
[0.045, 6.0] 0.976± 0.005 −0.014± 0.040 −0.007± 0.019 0.098± 0.015 −0.071± 0.021 −0.004± 0.001 0.012± 0.002
TABLE VII: The central values and the corresponding 1σ uncertainties of various LFUV sensitive observables such as the ratio
of branching ratio 〈Rf ′2〉, 〈Q
(′)
i 〉, 〈QFL〉, 〈QAFB 〉 for Bs → f ′2(1525)(→ K+K−) l+ l− decays.
We show in Fig. 1 the q2 distribution of various observables in the low dilepton invariant mass region q2 ∈
[0.045, 6.0]GeV2. The central line corresponds to the central values of each input parameters whereas to obtain
the uncertainty band, we employ a naive χ2 test on the input parameters. We define χ2 as
χ2 =
∑
i
(Oi −OCi )2
∆2i
, (22)
where, Oi ∈
(
F (0), a, b, |VtbV ∗ts|,B(f ′2 → K+K−)
)
and OCi represent the central values of each input parameters.
Here ∆i represent the respective uncertainties associated with each input parameters. To obtain the uncertainty in
each observable, we impose χ2 ≤ 7.43 constraint. From Fig. 1, we observe zero crossing in the q2 distribution of
AFB(q
2), P2(q
2), P ′4(q
2), and P ′5(q
2). Interestingly, the AFB(q
2) and P2(q
2) have same zero crossing points i.e., at
q2 ∼ 3+0.8−0.6 GeV2 and similarly, the P ′4(q2) and P ′5(q2) have the zero crossings at around q2 ∼ 1.4 ± 0.3 GeV2 and
q2 ∼ 1.6 ± 0.4 GeV2, respectively. Value of P1(q2) is almost zero in the low q2 region and becomes negative at
higher q2 regions. The uncertainties associated with P
(′)
i (q
2) observables are more compared to DBR(q2), FL(q
2),
and AFB(q
2). The ratio of branching ratio Rf ′2(q
2) is almost equal to ∼ 1 in the whole q2 region and the uncertainty
associated with Rf ′2(q
2) is quite negligible in comparison to the uncertainties present in other observables.
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FIG. 1: The q2 distribution of various observables for the Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM. The band
corresponds to the uncertainties in the input parameters such as the Bs → f ′2 transition form factors, CKM matrix element
and B(f ′2 → K+K−).
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C. New Physics
In order to explain the anomalies present in b → s l+ l− transition decays, various global fits have been performed
by several groups [39–47]. In principle, the NP can enter the effective Hamiltonian through several NP Lorentz
structures such as vector, axial vector, scalar, pseudoscalar and tensor operators. But few measurements particularly,
Bs → µ+ µ− and b → s γ put severe constraint on the scalar, pseudoscalar and tensor NP Lorentz structures [29–31]
and hence they are omitted from our analysis. We refer to Ref. [32] for the global fit results that are performed on
the new Wilson coefficients by considering CNP9,10 and C
′
9,10. In particular, these NP operators have V-A structure.
The authors perform a global fit to these Wilson coefficients by using the constraints coming from observables such
as RK , RK∗ , P
′
5 and B(Bs → φµ+ µ−). In addition, the fits also include the constraints coming from the branching
ratio of Bs → µ+ µ−, the differential branching ratio of B0 → K0∗ µ+ µ−, B+ → K+∗ µ+ µ−, B0 → K0 µ+ µ−,
B+ → K+ µ+ µ− and B → Xs µ+ µ− in several q2 bins and also the constraints from the angular observables in
B0 → K0∗ µ+ µ− and B0s → φµ+ µ− decays in the several q2 bins. All the omitted details can be found in Ref. [32].
Out of various 1D and 2D scenarios, we consider total seven NP scenarios that are having high ∆χ2 values: four
from 1D scenarios and three from 2D scenarios. We give bin wise predictions as well as the q2 distributions of various
observables and make a comparative study among different NP scenarios and the SM for the Bs → f ′2(1525)(→
K+K−) l+ l− decay mode. The best fit values of the NP Wilson coefficients pertinent for our analysis taken from
Ref. [32] are reported in Table VIII.
Wilson coefficients CNP9 C
NP
10 C
NP
9 = −CNP10 CNP9 = −C′9 (CNP9 , CNP10 ) (CNP9 = −C′9) (CNP9 = −C′10)
Best fit values −1.07 +0.78 −0.52 −1.11 (−0.94,+0.23) (−1.27,+0.68) (−1.36,−0.46)
TABLE VIII: Best fit values of NP Wilson coefficients [32]
1. New Physics: 1D scenario
Let us now discuss the four 1D NP scenarios that arises due to contributions coming from CNP9 , C
NP
10 , C
NP
9 = −CNP10
and CNP9 = −C ′9. The CNP9,10 new Wilson coefficients are associated with similar interactions as that of C9,10 SM Wilson
coefficients whereas, C ′9,10 new Wilson coefficients arises due to the right chiral currents which are basically absent in
the SM. We report in the Appendix in Tables IX, X, XI, XII, XIII, XIV, XV the average values of various observables
such as the BR, 〈FL〉, 〈AFB〉, 〈P1〉, 〈P2〉, 〈P ′4〉, 〈P ′5〉 for the µ mode in several q2 bins. The corresponding bin wise
plots have been displayed in Fig. 2. Our observations are as follows:
• BR: In the first bin [0.045, 0.98], although the central values of all the NP scenarios differ slightly from the SM
but they all lie within the SM 1σ error band. In the bins [1.1, 2.5], [2.5, 4.0] and [4.0, 6.0], although the central
values differ from the SM prediction, no significant deviations are observed, whereas, the central value obtained
in case of CNP9 = −C ′9 NP scenario deviates by 1− 1.3σ from the SM expectations. This is true for the larger
bin [1.1, 6.0] as well.
• FL: In the bin [0.045, 0.98], a deviation of around 1σ from the SM prediction is observed for the CNP9 = −C ′9
NP scenario. For the rest of the NP scenarios, the deviation, however, is quite negligible. In the bin [1.1, 2.5],
a deviation of around 1.3σ and 2.2σ from the SM prediction is observed in case of CNP9 and C
NP
9 = −C ′9 NP
scenarios, respectively. Similarly, in the bin [2.5, 4.0], the CNP9 = −C ′9 NP scenario shows a deviation of around
1.5σ from the SM prediction. Moreover, in the bin [1.0, 6.0], a deviation of around 1.5σ from the SM prediction
is observed in case of CNP9 = −C ′9 NP scenario.
• AFB : In the bin [0.045, 0.98], the value of AFB obtained in case of CNP9 = −C ′9 NP scenario lies outside the
SM 1σ error band, whereas, for rest of the NP scenarios, it seems to lie within the SM 1σ error band. In the bin
[1.1, 2.5], the CNP10 is exactly like the SM, whereas, C
NP
9 and C
NP
9 = −C ′9 show around 1.5σ and 2σ deviation
from the SM prediction. In the bin [2.5, 4.0], a deviation of around 1.4σ and 1.6σ is observed in case of CNP9
and CNP9 = −C ′9 NP scenarios, whereas, in case of CNP10 , it is exactly like the SM.
• P1: Although the central values of P1 obtained in each NP scenarios differ from the SM central value, they,
however, lie within the SM 1σ error band and hence can not be distinguished from the SM predictions.
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FIG. 2: The central values and the corresponding 1σ error bands of various observables such as the branching ratio, the
longitudinal polarization fraction FL, the forward-backward asymmetry AFB , and P1, P2, P
′
4, P
′
5 for the Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in several q2 bins in the SM and in the presence of four 1D NP scenarios.
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• P2: No significant deviations from the SM prediction are observed in the first two bins i.e., in [0.045, 0.98] and
[1.1, 2.5]. However, in the bins [2.5, 4.0] and [4.0, 6.0], the deviations observed in case of CNP9 and C
NP
9 = −C ′9
NP scenarios are distinguishable from the SM prediction at the level of 1.3σ and 2σ significance.
• P ′4: Although there is slight deviation in case of CNP9 and CNP10 NP scenarios, they, however, lie within the SM
1σ error band in almost all q2 bins. Similarly, with CNP9 = −CNP10 , it is exactly SM like. With CNP9 = −C ′9 NP
scenario, we observe a deviation of around 2.5σ from the SM expectations in [0.045, 0.98] bin which is clearly
distinguishable from the SM prediction.
• P ′5: No significant deviation from the SM prediction is observed. The only exception is CNP9 = −C ′9 NP scenario
in which a deviation of around 1σ from the SM prediction is observed in the q2 ∈ [0.045, 0.98] bin. It should be
noted that the value of P ′5 obtained with rest of the NP couplings lies within the SM error band.
We show in Fig 3 the q2 dependent observables for the Bs → f ′2(1525)µ+µ− decays in the presence of several NP
WCs in 1D scenario. The SM error band is shown with green. The detailed observations are as follows:
• The differential branching ratio DBR(q2) is slightly reduced at all q2 for each NP scenarios and it lies within
the SM 1σ error band.
• It is interesting to note that the zero crossing point of AFB(q2) is shifted towards the higher q2 regions than in
the SM for most of the NP scenarios. It, however, coincides with the SM zero crossing point q2 ∼ 3+0.8−0.6 GeV2
for CNP10 NP coupling. We observe the zero crossing of AFB(q
2) at q2 ∼ 3.3 GeV2 for CNP9 = −CNP10 scenario.
Similarly, the zero crossing is observed at around q2 ∼ 3.8 GeV2 for CNP9 and CNP9 = −C ′9 NP scenarios,
respectively. It is worth mentioning that the zero crossing points for CNP9 and C
NP
9 = −C ′9 NP scenarios are
distinguishable from the SM prediction at the level of 1σ significance.
• For the longitudinal polarization fraction FL(q2), the q2 distribution obtained for CNP10 and CNP9 = −CNP10 NP
scenarios is quite similar to that of the SM. In case of CNP9 , it lies outside the SM error band in q
2 ∈ [1.1, 2.5]
region and becomes very similar to the SM curve in the higher q2 regions. The maximum deviation from the
SM prediction is observed for CNP9 = −C ′9 NP scenario.
• For the angular observable P1(q2), the q2 distribution obtained for CNP9 , CNP10 and CNP9 = −CNP10 NP scenarios
is quite similar to the SM. The shape, however, is quite different from the SM in case of CNP9 = −C ′9 NP
scenario. The value of P1(q
2) obtained in this NP scenario is negative in the whole q2 region and reaches its
minimum of around −0.25 at q2 = 2 GeV2.
• In the case of P2(q2), similar to AFB(q2), the zero crossing point is shifted towards the higher q2 regions than
in the SM for most of the NP scenarios. The maximum deviation in the zero crossing point is observed in case
of CNP9 and C
NP
9 = −C ′9 NP scenarios, respectively.
• The angular observable P ′4(q2) obtained in each of these 1D scenarios lies within the SM error band. There is,
however, one exception. For CNP9 = −C ′9, it lies outside the SM 1σ error band in the low q2 region, i.e, for
q2 ≤ 1 GeV2. In addition, the zero crossing points for the CNP9 = −CNP10 and CNP10 NP scenarios are observed
at q2 ∼ 1.5 GeV2 and q2 ∼ 1.6 GeV2, whereas, the zero crossing points for CNP9 and CNP9 = −C ′9 are observed
at q2 ∼ 1.3 GeV2 and q2 ∼ 1 GeV2, respectively. It is worth mentioning that the zero crossing point obtained
in case of CNP9 = −C ′9 NP scenario is distinguishable from the SM zero crossing point q2 ∼ 1.4 ± 0.3 GeV2 at
more than 1σ significance.
• For the angular observable P ′5(q2), the zero crossing point obtained in each NP scenarios shifted towards the
higher value of q2 than in the SM except for CNP10 . In case of C
NP
10 , the zero crossing point coincides with the
SM zero crossing point of q2 ∼ 1.6 ± 0.4 GeV2. For CNP9 = −CNP10 NP scenario, the zero crossing point is
observed at q2 ∼ 1.8 GeV2, whereas, for CNP9 and CNP9 = −C ′9 NP scenarios, we observe the zero crossing point
at q2 ∼ 2.1 GeV2 which deviates from the SM prediction at the level of around 1σ significance.
2. New Physics: 2D scenario
Now we proceed to discuss the impact of several new Wilson coefficients from the 2D scenarios. We consider
three different 2D scenarios: (CNP9 , C
NP
10 ), (C
NP
9 , C
′
9) and (C
NP
9 , C
′
10). We report in the Appendix in the Ta-
bles IX, X, XI, XII, XIII, XIV, XV the average values of all the observables for the µ mode. Similarly, the bin
wise q2 distribution plots are shown in Fig. 4. The discussions pertaining to the impact of 2D new WC’s on various
observables are as follows:
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FIG. 3: The q2 distributions of various observables such as the differential branching ratio DBR(q2), the longitudi-
nal polarization fraction FL(q
2), the forward-backward asymmetry AFB(q
2), and P1(q
2), P2(q
2), P ′4(q
2), P ′5(q
2) for the
Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in the presence of CNP9 , CNP10 , CNP9 = −CNP10 and CNP9 = −C′9
1D NP scenarios.
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FIG. 4: The central values and the corresponding 1σ error bands of various observables such as the branching ratio, the
longitudinal polarization fraction FL, the forward-backward asymmetry AFB , and P1, P2, P
′
4, P
′
5 in several q
2 bins for the
Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in the presence of three 2D NP scenarios.
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• BR: Although the central values obtained for each NP scenarios differ from the SM prediction, no significant
deviation is observed in any q2 bins. The deviation from the SM prediction is observed to be around 1σ in case
of (CNP9 , C
′
9) and (C
NP
9 , C
′
10) NP scenarios, whereas, for the (C
NP
9 , C
NP
10 ) NP scenario, the value of BR lies
within the SM 1σ error band.
• FL: In the bin q2 ∈ [1.1, 2.5], a deviation of around 1.1σ from the SM prediction is observed in case of (CNP9 , C ′9)
and (CNP9 , C
′
10) NP scenarios. In all other q
2 bins, the value of FL, however, lies within the 1σ SM error band
for each NP scenarios.
• AFB : In the bin q2 ∈ [1.1, 2.5] and q2 ∈ [2.5, 4.0], the deviation from the SM prediction is observed to be at
1.1− 1.2σ level in case of (CNP9 , C ′9) and (CNP9 , C ′10) NP scenarios. In all other bins, it however lies within the
SM 1σ error band for each NP scenarios.
• P1: Although the central values obtained for each NP scenarios differ from the SM central value, no significant
deviation is observed as they all lie within the SM 1σ error band.
• P2: A deviation of around 1 − 1.1σ from the SM prediction is observed in the bin q2 ∈ [2.5, 4.0] in case of
(CNP9 , C
′
9) and (C
NP
9 , C
′
10) NP scenarios. Similarly, in the q
2 ∈ [4.0, 6.0] bin, a deviation of around 1.5σ is
observed in case of (CNP9 , C
′
9) and (C
NP
9 , C
′
10) NP scenarios.
• P ′4: In the bin q2 ∈ [0.045, 0.98], the (CNP9 , C ′9) NP scenario is distinguishable from the SM prediction at the
level of 2σ significance, whereas, in case of (CNP9 , C
NP
10 ) and (C
NP
9 , C
′
10) NP scenarios, the value of P
′
4 lies within
the SM 1σ error band and hence can not be distinguished from the SM prediction.
• P ′5: In the bin q2 ∈ [0.045, 0.98], the value of P ′5 obtained in case of (CNP9 , C ′9) NP scenario shows a deviation
around 1σ from the SM prediction, whereas, with other NP scenarios, it is consistent with the SM prediction.
Similarly, in the bins q2 ∈ [1.1, 2.5], [2.5, 4.0] and [4.0, 6.0], no significant deviation from the SM prediction is
observed and hence indistinguishable from the SM.
We show in Fig. 5 the q2 dependance of all the observables for the Bs → f ′2(1525)µ+µ− decays in several 2D
scenarios. The SM 1σ error band is shown with green. The detailed observations are as follows:
• Similar to the 1D scenario, we observe that the differential branching ratio is slightly reduced at all q2 for each
NP scenarios and they all lie within the SM error band.
• It is worth mentioning that the zero crossing point for AFB(q2) is shifted to higher q2 region for all the NP
scenarios as compared to the SM. The zero crossing points for AFB(q
2) are observed at q2 ∼ 3.6 GeV2, q2 ∼ 4
GeV2 and q2 ∼ 4.1 GeV2 for (CNP9 , CNP10 ), (CNP9 , C ′9) and for (CNP9 , C ′10) NP scenarios, respectively. Although
all the values are found to be distinct from the SM zero crossing point, it is important to note that the zero
crossing point obtained in case of (CNP9 , C
′
9) and (C
NP
9 , C
′
10) NP scenarios are distinguishable from the SM
prediction at the level of more than 1σ significance.
• The peak of the longitudinal polarization fraction FL(q2) may shift towards higher q2 values than in the SM
for each NP scenarios. It should be mentioned that the peak of FL(q
2) obtained in case of (CNP9 , C
′
9) and
(CNP9 , C
′
10) is distinguishable from the SM prediction at the level of more than 1σ significance.
• The angular observable P1(q2) is zero in SM in the low q2 region, i.e, for q2 ≤ 1.2 GeV2 and becomes negative
as q2 increases. Similar behavior is observed in case of (CNP9 , C
NP
10 ) NP scenario as well. For (C
NP
9 , C
′
9) NP
scenario, it deviates slightly away from the SM and reaches minimum value of around −0.2 at q2 = 2 GeV2.
However, we observe a completely different behavior in case of (CNP9 , C
′
10) NP scenario. The value of P1(q
2)
acquires positive values in the whole q2 region and reaches its maximum value of 0.1 at q2 ∼ 2.2 GeV2. Since
the SM error band is too large, the q2 distributions of all the NP scenarios lie within the SM error band.
• The peak of P2(q2) is slightly reduced and shifted towards the higher q2 values in each NP scenarios as compared
to the SM. Moreover, the zero crossing point is also shifted to higher values of q2 than in the SM for all the NP
scenarios. In case of (CNP9 , C
′
9) and (C
NP
9 , C
′
10) NP scenarios, the zero crossing points are distinguishable from
the SM zero crossing at the level of more than 1σ significance.
• For the angular observable P ′4(q2), no significant deviation from the SM is observed for each NP scenarios.
However, in the low q2 region, i.e, q2 ≤ 1 GeV2, we see significant deviation of P ′4(q2) from the SM prediction
in case of (CNP9 , C
′
9) NP scenario. Similarly, the zero crossing point of P
′
4(q
2) obtained in case of (CNP9 , C
′
10)
and (CNP9 , C
NP
10 ) NP scenarios coincides with the SM zero crossing point of q
2 ∼ 1.4 ± 0.3 GeV2, whereas, for
(CNP9 , C
′
9) NP scenario, the zero crossing point is observed at q
2 ∼ 1.1 GeV2 and it is distinguishable from the
SM zero crossing point at the level of 1σ significance.
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FIG. 5: The q2 distributions of various observables such as the differential branching ratio DBR(q2), the longitudi-
nal polarization fraction FL(q
2), the forward-backward asymmetry AFB(q
2), and P1(q
2), P2(q
2), P ′4(q
2), P ′5(q
2) for the
Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in the presence of (CNP9 , CNP10 ), (CNP9 , C′9) and (CNP9 , C′10) 2D
NP scenarios.
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• The q2 distribution of the angular observable P ′5(q2) obtained in each NP scenarios is quite distinct from the
SM. The maximum deviation from the SM prediction is observed for (CNP9 , C
′
9) NP scenario. The zero crossing
points for all the three NP scenarios lie within q2 ∼ 2.1 − 2.3 GeV2, and interestingly, the zero crossing point
for (CNP9 , C
′
9) is distinguishable from the SM at more than 1.5σ significance.
D. Sensitivity of LFUV observables in Bs → f ′2(1525)(→ K+K−)µ+ µ− decays
Study of LFUV in Bs → f ′2(1525)(→ K+K−)µ+ µ− decays is interesting because it is mediated via similar
b→ s l+ l− quark level transition, and in principle, it can provide complementary information regarding the anomalies
present in B → (K ,K∗)µ+ µ− decay modes. We study the violation of LFU in two different 1D and 2D NP
scenarios. We make a comparative study of the LFUV sensitive observables such as 〈Rf ′2〉, 〈QFL〉, 〈QAFB 〉, and 〈Q
(′)
i 〉
(i ∈ 1, 2, 4, 5) in the SM and in several 1D and 2D NP scenarios. We report in the Appendix in Tables XVI,XVII,
XVIII,XIX,XX,XXI,XXII the binned average values of each of the observables. Similarly, the bin wise q2 distribution
plots for both 1D and 2D scenarios are shown in Figs. 6 and 7, respectively. Our observations are as follows:
1. 1D scenario
• Rf ′2 : Except in the low q2 bin, all the NP scenarios are distinguishable at more than 5σ from the SM expectations.
Hence, a measurement of Rf ′2 will be crucial to probe NP in b→ s l+ l− transition decays.
• Q1: The value of Q1 obtained in case of CNP9 = −C ′9 NP scenario is distinguishable from the SM prediction at
the level of 4 − 5σ significance in the q2 ∈ [0.045, 0.98] and [1.1, 2.5] bins. In the rest of the bins, although the
central values obtained in each NP scenarios differ significantly from the SM, the SM band, however, overlaps
with the NP band.
• Q2: The value of Q2 obtained in case of CNP9 and CNP9 = −C ′9 NP scenarios are distinguishable from the SM
prediction at the level of more than 5σ significance in the region q2 ∈ [2.5, 6.0].
• Q′4: In the bin q2 ∈ [1.1, 2.5], the CNP10 and CNP9 = −CNP10 NP scenarios are distinguishable at 5 − 6σ from
the SM. Although, the central values for CNP9 and C
NP
9 = −C ′9 differ significantly from the SM expectations,
the associated error band is too large and the SM band overlaps with the NP band. Similarly, for q2 ≥ 4 the
CNP9 = −C ′9 NP scenario is distinguishable at 4.8σ from the SM expectations.
• Q′5: In the bin q2 ∈ [1.1, 2.5], the value of Q′5 obtained in case of CNP9 , CNP9 = −CNP10 and CNP9 = −C ′9 NP
scenarios are clearly distinguishable from the SM prediction at more than 5σ significance. Similarly, the CNP9
and CNP9 = −C ′9 NP scenarios are distinguishable at more than 3σ significance from the SM expectations for
q2 ≤ 4 GeV2. For q2 ≥ 4 GeV2, the CNP9 and CNP9 = −C ′9 NP scenarios are clearly distinguishable from the
SM at the level of 4.4σ and 2.5σ significance, respectively.
• QAFB : The value of QAFB obtained in case of CNP9 , CNP9 = −CNP10 and CNP9 = −C ′9 NP scenarios are clearly
distinguishable from the SM prediction at the level of more than 3σ significance, whereas, for the CNP10 NP
scenario, it is SM like.
• QFL : In the low q2 region, the value of QFL deviates significantly from the SM prediction for all the NP scenarios
and it is clearly distinguishable from the SM prediction at more than 5σ significance. Similarly, for q2 ≥ 1,
except for CNP10 , the C
NP
9 , C
NP
9 = −CNP10 NP scenarios are distinguishable from the SM at the level of 3σ
significance.
2. 2D scenario
• Rf ′2 : All the NP scenarios are distinguishable at more than 3σ from the SM prediction and in particular, the
deviation of Rf ′2 from the SM prediction in case of (C
NP
9 , C
′
9) and (C
NP
9 , C
′
10) NP scenarios are quite significant
and it is clearly distinguishable from the SM prediction at more than 5σ significance.
• Q1: The deviation observed in case of (CNP9 , C ′10) NP scenario is clearly distinguishable from the SM prediction
at more than 3σ significance in all q2 bins. Again, for (CNP9 , C
′
9) NP Scenario, although the central values differ
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FIG. 6: The central values and the corresponding 1σ error bands of various LFUV sensitive observables such as 〈Rf ′2〉, 〈Q
(′)
i 〉,
〈QAFB 〉, and 〈QFL〉 in several q2 bins in the SM and in the presence of four 1D NP scenarios.
19
significantly from the SM, the associated error band is too large in q2 ≥ 2.5 bins and the SM value overlaps
with the NP band.
• Q2: No significant deviation is found in q2 ≤ 2.5 bins, whereas, for q2 ≥ 2.5 bin, the deviation observed in case
of (CNP9 , C
′
9) and (C
NP
9 , C
′
10) is quite significant and can be distinguishable from the SM prediction at more
than 5σ significance.
• Q′4: In the low q2 bin, the deviation observed in case of (CNP9 , C ′9) is clearly distinguishable from the SM
prediction. in q2 ∈ [2.5, 4.0] bin, the value of Q′4 obtained in case of (CNP9 , CNP10 ) is distinguishable from the SM
prediction at 3σ significance, whereas, in case of (CNP9 , C
′
10) NP scenario, it is distinguishable at more than 5σ
significance. Similarly, in q2 ≥ 4 bin, (CNP9 , C ′9) and (CNP9 , C ′10) NP scenarios are clearly distinguishable from
the SM prediction at more than 4σ significance.
• Q′5: Although the deviation from the SM prediction is observed to be more pronounced in case of (CNP9 , C ′9)
NP scenario, the value of Q′5 obtained in each NP scenarios is clearly distinguishable from the SM prediction at
more than 5σ significance.
• QAFB : We observe significant deviation from the SM prediction for each NP scenarios. It should be noted that
the value of QAFB obtained in each NP scenarios is clearly distinguishable from the SM prediction at more than
3σ significance.
• QFL : In the low q2 bin, all the three NP scenarios are clearly distinguishable from the SM at more than 5σ
significance. Similarly, for q2 ≥ 1 bins, value of QFL obtained in case of (CNP9 , C ′9) and (CNP9 , C ′10) NP scenarios
is distinguishable from the SM prediction at more than 3σ significance.
IV. CONCLUSION
In the light of the recent flavor anomalies reported in B → (K ,K∗)µ+ µ− and Bs → φµ+ µ− decays, we
analyze Bs → f ′2(1525)µ+ µ− decays mediated via similar b → s l+ l− neutral current quark level transition. We
perform a detailed angular study of the four body differential decay of Bs → f ′2(1525)(→ K+K−)µ+ µ− within a
model independent effective theory formalism. We give predictions of several observables in SM and in the presence
of various 1D and 2D NP scenarios proposed in several global fits. In the SM, we obtain the branching ratio of
Bs → f ′2(1525)(→ K+K−)µ+ µ− decays to be of the order of O(10−7). We observe that the branching ratio is
reduced at all q2 for most of the NP cases. Except for CNP10 , in all other NP scenarios, the zero crossing point
for AFB(q
2) is shifted to the higher q2 values than in the SM. In case of FL, the peak seems to be reduced and
shifted to the higher values of q2 in comparison to the SM. It is worth mentioning that the zero crossing for AFB(q
2)
is quite interesting and can, in principle, give useful information regarding lepton flavor universality violation in
b → s l+ l− transition decays. Importantly, we do observe significant contributions coming from CNP9 = −C ′9 in the
1D scenario and (CNP9 , C
′
9) and (C
NP
9 , C
′
10) in the 2D scenario. Specially, these primed operators which corresponds
to right handed currents seem to be very interesting. As expected, the lepton flavor universal ratio 〈Rf ′2〉, and other
Q observables such as 〈Q(′)i 〉, 〈QAFB 〉, and 〈QFL〉 are exceptionally clean observable with theoretical uncertainty of
only 1% which makes them ideal candidates to probe NP in b → s l+ l− transition decays. Although there have
been several hints of NP reported in b → s l+ l− transition decays, but the existence of NP is yet to be confirmed.
Unlike B → (K ,K∗)µ+ µ− and Bs → φµ+ µ− decays which have caught more attention of the theorist and
experimentalists, the Bs → f ′2(1525)(→ K+K−)µ+ µ− decays mediated via the same quark level transitions has
received less attention so far. Measurements of various observables for this decay mode in future can shed more light
in identifying the exact NP Lorentz structures. At the same time better theoretical understanding of the Bs → f ′2
transition form factors in future will be crucial in disentangling genuine NP effects from the SM uncertainties. More
data samples are also needed in order to enhance the significance of the various measurements and to reduce the
statistical and systematic uncertainties to properly disentangle the NP effects.
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FIG. 7: The central values and the corresponding 1σ error bands of various LFUV sensitive observables such as 〈Rf ′2〉, 〈Q
(′)
i 〉,
〈QAFB 〉, and 〈QFL〉 in several q2 bins in the SM and in the presence of three 2D NP scenarios.
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Appendix A: Predictions of various physical observables in the SM and in the presence various 1D and 2D
NP couplings for the Bs → f ′2(1525)(→ K+K−)µ+ µ− decays
q2 bins (GeV2)
BR×10−7
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) ( CNP9 , C′10)
[0.10, 0.98] 0.114± 0.021 0.106± 0.019 0.104± 0.019 0.102± 0.019 0.097± 0.018 0.103± 0.019 0.099± 0.018 0.098± 0.018
[1.1, 2.5] 0.105± 0.025 0.090± 0.020 0.087± 0.021 0.084± 0.020 0.077± 0.016 0.086± 0.019 0.080± 0.017 0.077± 0.016
[2.5, 4.0] 0.110± 0.026 0.092± 0.021 0.090± 0.022 0.086± 0.021 0.078± 0.017 0.087± 0.020 0.081± 0.018 0.078± 0.017
[4.0, 6.0] 0.153± 0.035 0.125± 0.028 0.125± 0.030 0.119± 0.027 0.108± 0.023 0.119± 0.027 0.111± 0.024 0.107± 0.023
[1.1, 6.0] 0.368± 0.085 0.307± 0.068 0.302± 0.071 0.290± 0.067 0.264± 0.055 0.292± 0.065 0.271± 0.057 0.262± 0.056
[0.045, 6.0] 0.512± 0.103 0.440± 0.083 0.434± 0.086 0.420± 0.081 0.388± 0.068 0.423± 0.080 0.398± 0.071 0.387± 0.069
TABLE IX: The binned average central values and the corresponding 1σ uncertainties for the branching ratio BR×10−7 of
Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈FL〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.503± 0.108 0.436± 0.105 0.462± 0.110 0.439± 0.107 0.386± 0.100 0.429± 0.105 0.394± 0.101 0.385± 0.101
[1.1, 2.5] 0.855± 0.047 0.799± 0.061 0.856± 0.051 0.827± 0.058 0.758± 0.069 0.804± 0.062 0.764± 0.068 0.757± 0.071
[2.5, 4.0] 0.843± 0.045 0.811± 0.049 0.861± 0.041 0.840± 0.044 0.769± 0.058 0.819± 0.048 0.780± 0.055 0.777± 0.057
[4.0, 6.0] 0.762± 0.062 0.745± 0.062 0.780± 0.061 0.767± 0.061 0.698± 0.070 0.752± 0.062 0.714± 0.067 0.713± 0.068
[1.1, 6.0] 0.812± 0.050 0.779± 0.054 0.825± 0.047 0.805± 0.050 0.735± 0.062 0.786± 0.053 0.747± 0.060 0.744± 0.061
[0.045, 6.0] 0.712± 0.069 0.662± 0.077 0.700± 0.074 0.677± 0.077 0.611± 0.081 0.662± 0.078 0.622± 0.080 0.615± 0.083
TABLE X: The binned average central values and the corresponding 1σ uncertainties for the normalized longitudinal polarization
fraction 〈FL〉 of Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈AFB〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.086± 0.016 0.098± 0.016 0.079± 0.013 0.087± 0.014 0.106± 0.016 0.094± 0.015 0.105± 0.016 0.106± 0.017
[1.1, 2.5] 0.082± 0.036 0.127± 0.042 0.083± 0.036 0.105± 0.039 0.148± 0.045 0.123± 0.041 0.149± 0.045 0.156± 0.047
[2.5, 4.0] −0.014± 0.039 0.040± 0.042 −0.015± 0.040 0.010± 0.042 0.049± 0.048 0.033± 0.042 0.057± 0.046 0.065± 0.048
[4.0, 6.0] −0.116± 0.049 −0.063± 0.047 −0.119± 0.051 −0.097± 0.050 −0.068± 0.053 −0.072± 0.049 −0.054± 0.051 −0.049± 0.051
[1.1, 6.0] −0.030± 0.040 0.023± 0.041 −0.030± 0.040 −0.007± 0.041 0.029± 0.046 0.016± 0.041 0.038± 0.044 0.045± 0.046
[0.045, 6.0] −0.000± 0.030 0.042± 0.030 −0.000± 0.030 0.019± 0.030 0.048± 0.032 0.036± 0.030 0.054± 0.031 0.059± 0.032
TABLE XI: The binned average central values and the corresponding 1σ uncertainties for the normalized forward-backward
asymmetry 〈AFB〉 of Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈P1〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] −0.008± 0.267 −0.010± 0.259 −0.007± 0.270 −0.009± 0.265 −0.077± 0.258 −0.010± 0.261 −0.051± 0.257 −0.004± 0.257
[1.1, 2.5] −0.043± 0.197 −0.041± 0.203 −0.034± 0.224 −0.036± 0.217 −0.224± 0.192 −0.039± 0.209 −0.156± 0.198 0.052± 0.204
[2.5, 4.0] −0.112± 0.240 −0.102± 0.204 −0.109± 0.241 −0.104± 0.218 −0.166± 0.212 −0.102± 0.206 −0.148± 0.201 0.069± 0.198
[4.0, 6.0] −0.159± 0.282 −0.154± 0.256 −0.161± 0.297 −0.158± 0.277 −0.090± 0.264 −0.155± 0.261 −0.120± 0.256 0.024± 0.254
[1.1, 6.0] −0.121± 0.222 −0.110± 0.196 −0.117± 0.219 −0.112± 0.204 −0.141± 0.201 −0.110± 0.196 −0.135± 0.193 0.043± 0.193
[0.045, 6.0] −0.074± 0.175 −0.067± 0.177 −0.066± 0.178 −0.064± 0.179 −0.106± 0.176 −0.065± 0.178 −0.094± 0.176 0.024± 0.178
TABLE XII: The binned average central values and the corresponding 1σ uncertainties for 〈P1〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
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q2 bins (GeV2)
〈P2〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.158± 0.029 0.156± 0.029 0.133± 0.025 0.141± 0.026 0.155± 0.028 0.149± 0.028 0.155± 0.028 0.154± 0.029
[1.1, 2.5] 0.378± 0.081 0.429± 0.038 0.383± 0.070 0.409± 0.050 0.416± 0.042 0.425± 0.039 0.428± 0.035 0.436± 0.031
[2.5, 4.0] −0.046± 0.158 0.148± 0.143 −0.054± 0.181 0.053± 0.169 0.148± 0.136 0.129± 0.151 0.179± 0.135 0.197± 0.134
[4.0, 6.0] −0.315± 0.082 −0.154± 0.104 −0.351± 0.086 −0.266± 0.101 −0.142± 0.102 −0.184± 0.106 −0.116± 0.106 −0.104± 0.108
[1.1, 6.0] −0.098± 0.128 0.072± 0.119 −0.109± 0.141 −0.019± 0.135 0.076± 0.115 0.052± 0.125 0.103± 0.114 0.118± 0.113
[0.045, 6.0] −0.003± 0.085 0.098± 0.063 −0.006± 0.084 0.044± 0.074 0.100± 0.062 0.085± 0.066 0.116± 0.058 0.124± 0.056
TABLE XIII: The binned average central values and the corresponding 1σ uncertainties for 〈P2〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈P ′4〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] −0.457± 0.089 −0.351± 0.069 −0.552± 0.095 −0.475± 0.083 −0.199± 0.050 −0.394± 0.073 −0.239± 0.054 −0.372± 0.065
[1.1, 2.5] 0.251± 0.234 0.256± 0.186 0.090± 0.256 0.140± 0.221 0.351± 0.152 0.207± 0.195 0.318± 0.158 0.166± 0.169
[2.5, 4.0] 0.811± 0.197 0.760± 0.181 0.753± 0.230 0.737± 0.211 0.761± 0.159 0.743± 0.191 0.756± 0.164 0.643± 0.182
[4.0, 6.0] 0.995± 0.156 0.968± 0.150 0.983± 0.170 0.970± 0.163 0.918± 0.150 0.964± 0.155 0.935± 0.149 0.867± 0.161
[1.1, 6.0] 0.739± 0.188 0.702± 0.173 0.668± 0.215 0.666± 0.199 0.707± 0.152 0.681± 0.182 0.703± 0.157 0.597± 0.173
[0.045, 6.0] 0.405± 0.183 0.395± 0.161 0.297± 0.198 0.320± 0.181 0.439± 0.135 0.361± 0.167 0.423± 0.141 0.315± 0.152
TABLE XIV: The binned average central values and the corresponding 1σ uncertainties for 〈P ′4〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈P ′5〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.593± 0.114 0.709± 0.116 0.545± 0.104 0.620± 0.109 0.786± 0.132 0.684± 0.114 0.777± 0.126 0.700± 0.115
[1.1, 2.5] −0.079± 0.267 0.172± 0.230 −0.086± 0.272 0.038± 0.253 0.199± 0.249 0.141± 0.236 0.233± 0.235 0.163± 0.226
[2.5, 4.0] −0.620± 0.236 −0.354± 0.23 −0.670± 0.255 −0.534± 0.253 −0.366± 0.247 −0.403± 0.243 −0.310± 0.242 −0.358± 0.233
[4.0, 6.0] −0.797± 0.187 −0.615± 0.187 −0.842± 0.196 −0.763± 0.197 −0.655± 0.189 −0.662± 0.193 −0.599± 0.190 −0.631± 0.183
[1.1, 6.0] −0.552± 0.220 −0.316± 0.219 −0.580± 0.232 −0.469± 0.233 −0.329± 0.233 −0.358± 0.226 −0.277± 0.227 −0.322± 0.219
[0.045, 6.0] −0.238± 0.204 −0.036± 0.194 −0.237± 0.204 −0.148± 0.203 −0.029± 0.211 −0.064± 0.198 0.008± 0.202 −0.041± 0.195
TABLE XV: The binned average central values and the corresponding 1σ uncertainties for 〈P ′5〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈Rf ′2〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.979± 0.005 0.910± 0.025 0.893± 0.015 0.882± 0.022 0.839± 0.044 0.890± 0.027 0.857± 0.040 0.846± 0.040
[1.1, 2.5] 0.994± 0.005 0.854± 0.022 0.826± 0.010 0.803± 0.012 0.735± 0.037 0.815± 0.019 0.761± 0.035 0.737± 0.030
[2.5, 4.0] 0.995± 0.005 0.829± 0.014 0.810± 0.012 0.779± 0.006 0.713± 0.028 0.788± 0.010 0.734± 0.024 0.707± 0.019
[4.0, 6.0] 0.996± 0.003 0.816± 0.009 0.810± 0.011 0.773± 0.005 0.708± 0.025 0.776± 0.005 0.723± 0.019 0.697± 0.015
[1.1, 6.0] 0.995± 0.002 0.831± 0.014 0.814± 0.010 0.783± 0.005 0.717± 0.028 0.790± 0.010 0.737± 0.024 0.711± 0.020
[0.045, 6.0] 0.976± 0.005 0.842± 0.016 0.827± 0.007 0.802± 0.010 0.744± 0.033 0.809± 0.015 0.762± 0.029 0.742± 0.026
TABLE XVI: The binned average central values and the corresponding 1σ uncertainties for the ratio of branching ratio 〈Rf ′2〉
of Bs → f ′2(1525)(→ K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈Q1〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.000± 0.003 −0.002± 0.008 0.001± 0.008 −0.000± 0.001 −0.069± 0.016 −0.002± 0.005 −0.043± 0.013 0.004± 0.011
[1.1, 2.5] −0.000± 0.001 0.002± 0.028 0.010± 0.051 0.007± 0.045 −0.181± 0.032 0.004± 0.036 −0.113± 0.032 0.095± 0.046
[2.5, 4.0] −0.000± 0.000 0.009± 0.060 0.003± 0.017 0.007± 0.039 −0.055± 0.079 0.010± 0.059 −0.037± 0.075 0.181± 0.076
[4.0, 6.0] −0.000± 0.000 0.006± 0.035 −0.002± 0.019 0.002± 0.009 0.069± 0.054 0.005± 0.028 0.039± 0.047 0.183± 0.046
[1.1, 6.0] −0.001± 0.002 0.010± 0.048 0.003± 0.014 0.008± 0.035 −0.021± 0.066 0.011± 0.049 −0.014± 0.062 0.163± 0.062
[0.045, 6.0] −0.014± 0.040 −0.007± 0.009 −0.005± 0.016 −0.004± 0.006 −0.046± 0.032 −0.005± 0.003 −0.034± 0.019 0.084± 0.021
TABLE XVII: The binned average central values and the corresponding 1σ uncertainties for 〈Q1〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
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q2 bins (GeV2)
〈Q2〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.026± 0.005 0.023± 0.004 0.001± 0.001 0.008± 0.002 0.022± 0.005 0.016± 0.003 0.022± 0.004 0.022± 0.005
[1.1, 2.5] 0.005± 0.002 0.056± 0.049 0.010± 0.019 0.036± 0.038 0.043± 0.052 0.051± 0.049 0.055± 0.057 0.063± 0.060
[2.5, 4.0] −0.001± 0.001 0.193± 0.025 −0.008± 0.025 0.098± 0.018 0.194± 0.030 0.175± 0.021 0.225± 0.033 0.243± 0.036
[4.0, 6.0] −0.001± 0.001 0.160± 0.030 −0.037± 0.007 0.048± 0.021 0.172± 0.031 0.130± 0.030 0.198± 0.034 0.210± 0.040
[1.1, 6.0] −0.003± 0.001 0.167± 0.017 −0.014± 0.013 0.076± 0.012 0.171± 0.020 0.147± 0.015 0.198± 0.022 0.213± 0.027
[0.045, 6.0] −0.007± 0.019 0.095± 0.005 −0.009± 0.017 0.041± 0.008 0.096± 0.007 0.082± 0.004 0.112± 0.010 0.121± 0.014
TABLE XVIII: The binned average central values and the corresponding 1σ uncertainties for 〈Q2〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈Q′4〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.011± 0.005 0.116± 0.022 −0.084± 0.012 −0.007± 0.005 0.268± 0.052 0.073± 0.016 0.228± 0.045 0.096± 0.026
[1.1, 2.5] 0.002± 0.001 0.007± 0.050 −0.159± 0.029 −0.109± 0.017 0.102± 0.090 −0.042± 0.041 0.070± 0.082 −0.082± 0.068
[2.5, 4.0] 0.000± 0.000 −0.050± 0.024 −0.058± 0.039 −0.073± 0.025 −0.049± 0.045 −0.068± 0.021 −0.054± 0.039 −0.167± 0.028
[4.0, 6.0] 0.000± 0.000 −0.027± 0.014 −0.012± 0.017 −0.025± 0.014 −0.077± 0.016 −0.031± 0.014 −0.060± 0.014 −0.128± 0.021
[1.1, 6.0] 0.004± 0.001 −0.033± 0.020 −0.067± 0.032 −0.069± 0.019 −0.028± 0.044 −0.054± 0.016 −0.032± 0.037 −0.138± 0.023
[0.045, 6.0] 0.098± 0.015 0.088± 0.016 −0.010± 0.027 0.013± 0.010 0.132± 0.047 0.054± 0.010 0.117± 0.039 0.008± 0.023
TABLE XIX: The binned average central values and the corresponding 1σ uncertainties for 〈Q′4〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈Q′5〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.039± 0.011 0.155± 0.016 −0.009± 0.004 0.066± 0.007 0.232± 0.033 0.129± 0.013 0.223± 0.027 0.145± 0.014
[1.1, 2.5] −0.002± 0.004 0.248± 0.040 −0.009± 0.012 0.115± 0.016 0.276± 0.031 0.217± 0.033 0.309± 0.041 0.240± 0.042
[2.5, 4.0] −0.004± 0.002 0.261± 0.043 −0.054± 0.021 0.082± 0.029 0.249± 0.052 0.212± 0.040 0.306± 0.054 0.258± 0.052
[4.0, 6.0] −0.004± 0.001 0.179± 0.041 −0.049± 0.016 0.031± 0.018 0.139± 0.055 0.132± 0.036 0.195± 0.056 0.163± 0.054
[1.1, 6.0] −0.007± 0.002 0.229± 0.035 −0.035± 0.014 0.076± 0.023 0.217± 0.044 0.187± 0.032 0.269± 0.045 0.224± 0.043
[0.045, 6.0] −0.071± 0.021 0.131± 0.015 −0.070± 0.020 0.019± 0.018 0.139± 0.029 0.103± 0.016 0.175± 0.023 0.126± 0.017
TABLE XX: The binned average central values and the corresponding 1σ uncertainties for 〈Q′5〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈QAFB 〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] −0.010± 0.002 0.001± 0.003 −0.018± 0.004 −0.009± 0.004 0.010± 0.005 −0.002± 0.004 0.008± 0.005 0.010± 0.005
[1.1, 2.5] −0.002± 0.001 0.043± 0.010 −0.002± 0.001 0.021± 0.006 0.064± 0.013 0.039± 0.010 0.064± 0.014 0.072± 0.017
[2.5, 4.0] 0.000± 0.001 0.055± 0.015 −0.000± 0.001 0.025± 0.007 0.063± 0.017 0.048± 0.013 0.072± 0.019 0.079± 0.022
[4.0, 6.0] 0.001± 0.000 0.054± 0.014 −0.002± 0.002 0.020± 0.005 0.048± 0.017 0.044± 0.012 0.062± 0.018 0.068± 0.021
[1.1, 6.0] −0.000± 0.001 0.052± 0.013 −0.001± 0.001 0.023± 0.006 0.058± 0.016 0.045± 0.012 0.067± 0.017 0.074± 0.020
[0.045, 6.0] −0.004± 0.001 0.038± 0.008 −0.004± 0.001 0.015± 0.003 0.045± 0.009 0.032± 0.007 0.050± 0.010 0.056± 0.012
TABLE XXI: The binned average central values and the corresponding 1σ uncertainties for 〈QAFB 〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
q2 bins (GeV2)
〈QFL〉
SM CNP9 C
NP
10 C
NP
9 =−CNP10 CNP9 =−C′9 (CNP9 , CNP10 ) (CNP9 , C′9) (CNP9 , C′10)
[0.10, 0.98] 0.001± 0.001 −0.066± 0.005 −0.040± 0.004 −0.063± 0.004 −0.116± 0.011 −0.073± 0.005 −0.107± 0.010 −0.117± 0.009
[1.1, 2.5] 0.002± 0.001 −0.054± 0.015 0.003± 0.009 −0.026± 0.013 −0.095± 0.023 −0.049± 0.015 −0.089± 0.022 −0.096± 0.025
[2.5, 4.0] 0.002± 0.001 −0.030± 0.010 0.020± 0.005 −0.001± 0.006 −0.072± 0.018 −0.021± 0.010 −0.061± 0.016 −0.064± 0.019
[4.0, 6.0] 0.002± 0.000 −0.016± 0.006 0.020± 0.003 0.007± 0.002 −0.062± 0.016 −0.008± 0.005 −0.046± 0.011 −0.047± 0.014
[1.1, 6.0] 0.002± 0.001 −0.030± 0.010 0.015± 0.004 −0.005± 0.007 −0.075± 0.017 −0.023± 0.010 −0.063± 0.015 −0.066± 0.018
[0.045, 6.0] 0.012± 0.002 −0.038± 0.007 −0.001± 0.006 −0.023± 0.008 −0.089± 0.012 −0.038± 0.009 −0.078± 0.011 −0.085± 0.014
TABLE XXII: The binned average central values and the corresponding 1σ uncertainties for 〈QFL〉 of Bs → f ′2(1525)(→
K+K−)µ+ µ− decays in the SM and in several NP cases.
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